

jjSn 




02 


GUEZOURI Aek - Lycee Mar aval - Oran <-jU£Jt ojj ' al Jj— ^ 


CJLJI pjaJI 


m 


H, 


25 

84^0 jA - 1 

= 4,0015w ; 


210 

84 




206 


82 PZ? + * He : ^Si3ll M 


E lib =(m.-m / )c 2 = (209,98286 -205,97445 -4, 0015)93 1,5 = 6, 43MeF : Sjj^lUiUJI - 2 

; ^A (X e>\ l~x* <sUa]| Qj£j 4 joiaII tglilLa. Clialij (j^aL-a^)ll Sljj (j» ftLix* qjJj3 V — 3 

E c =6,43MeV 

CjlxdjV <L$cL<2l ^a 2,2 MeV ^ ajq\l <jV t E c ' — 6,43 — 2, 2 = 4,23 MeV oc <LacL<2l filial! Qj£l d^a — 4 

AiiLla^ (jjJ jill 

2 ^ _a. t 4 _5 3 jA - 3 

l^-j^aL^aiLol t ^jaLaIVI <3^j CLilc-latCuVl a^A lal t >n dli 2 kJ 4 (X CLjlc-lxjujy 1 2 x «a-j ^ jJJ Ix-iLa cilliA (j) lilA 2jj^aL&]| 

diU (jl ^al^jjfll 4 l^lnxCi^l Aj^^aJI AiUall ^A j 4 ^j-lLalVI a£^)^] A£Ua ClbaCS 23 (X djlc-lxjoiVl 4 A^^ll c_a^>la (j-<a 

Aii^)^]| L_fl^)Ja ^<4 l^-A^aL^allxil aJJ V 

^jj£j ^Ulbj 4 50% Clua^J 4 ojIj-a ^La. ^3 ^Clb ^^.Vl (jlaxJlj 6j3Jjua^ 3I l frill ^ ^3 ^Ciii (j^aL^a^)!! (j-a Ajjjl cilllA 

x 3x 10 15 =16x10 15 MeV ^ a3 jj ' $ '6n»~i ^1 AaUall 


£ = 


^ 50 . ,„ 50 . ^ 

x6,43h x4,23 

100 100 


3 x 10 15 j* f jjialVI a£jj J] a <j* ( — 


26 

1m = 1, 66054 x 10^ 27 % = 93\,5MeV / c 2 : <J 

c (Jj^ll O^lj] Jjlaill <Sj£ j Jjjail! Jljj] <3lla i . I ■ aSi j — 1 


m 


2,106831x10 


-25 


127 


426,87625m = 126,87625 x 93 l,5MeF / c 2 


i 1, 66054 xlO^ 27 
E, = (53 x 1,00728 + 74 x 1,00866 - 126,87625) x 93 1,5 = \01\MeV 


1 


t ijjiM J3SM jl jJiill J>j : 131 / Jdkili st jjl JajJl aSLL M 
2,17329xl0“ 25 


™131- = 


-27 


= 130, 8785m = 130, 8785x93 \,5MeV/c z 


1,66054x10" 

£',=(53x1, 00728 + 74 x 1, 00866 - 1 30, 8785 ) x 93 1, 5 = 1 1 02 MeV 

E\ 1102 o ji 1 / jr E, 1071,6 OAAt ,rr tc . . - 

— - = = 8,41MeF ‘ — = = 8,44MeV : JS1 Jajjll <alL — 2 

A 131 ^ 127 

z 7 

Ijl jiLJ j^Vl jA 127 / gJUlUj 4 ((j jJS jj) ^ <J£] ^L,Ui a£IL .ilLj ^ ill jJiill jA IjI jSU jSSVl jJiil! - 3 

A 

27 6*>4II 

]Li+\p^2 2 He : JdisllAH^-i 

W .- W/ =7,01435 + 1,00728-2x4,0015 = 0,01863 m : i>Usll l* ^ W t \*± - 2 

; 4j 4 \ nA/1 13 a ja! 6 (Jidd j A^Unll Jal j| !d<a — 3 

dl AUk\y jl « X 1 + X 2 -^X 3 +X 4 : 5U2i. ji UUU jl£ »l JU 1 I JjaJll J4 

dl Aix ]| jl AiUallj TVIC ^ 4 ]j£J| AiiLla d^lc-lilll g3a (J!Lg ^9 <3Uall 

(uj^ J" 1 * ^ ^ d3i 2/13^ (j^Luj LaA ^.1 j! UjfL <jl X 2 j 

7M t C 2 + E cX + m 2 C 2 + E c 2 = 7M 3 C 2 + £’ c 3 + 7M 4 C 2 + E cA L$'\ ‘ <J_d' AflUall 

. cAjVl U-aSlj Sjji.Vt +Ajall q-\ 4 jlijll aUx* A _>jlt ‘ [(tMj + ltl 2 ) - ( 111. + m 4 )y=(E r ,+E ca )-(E cl +E c2 ) 

(1) Amc 2 =-AE C ‘ - Amc 2 = AE C 

13a t A E c < 0 J (1) aS^*^ <». cUx* l^a t d^lc-lidll <SjS g 2 l jill <SjS t A /12 > 0 13) 4 

. - aSLL 33l£33l J] dl>j mi! ; >IJ jLjU 4H£ 3iUa jaJl AiUal! dJ>u JcliSlI 

S jt (j-al— a Jc-lilS) )3 a 

^ ^UlUj t A£ c > 0 cj) ( 1 ) ^-3^*31 ^ uti^ oUxxi l^a t ^ g 2 l jill c 5 ^ 6 A/ 22 < 0 13) 4 

4Jj£ — <aLL jfll£lall <aUa dljdi <Sj£1I ; ^L\ J jL jl 1 A^Ua ^J) Ai 3 £J) A^Ua dl <Jc.li3l! 13 a 

AiUai) jjakj Jc-liill |3 a 

- Jj3 Jc-lij c _ ; , 1 Sjj^aII AiUa]j ljLuu^ lid L-iIiaj L adC- ^A d j^Sfl AJl^Jl diA 

(2) E lib = [m i -m^c 2 \ ^ ^ a15U1I 

■ (jIpjj <jt l 5 I) Am<0 u/j >0 (jjlj U^jc. Ail 4 m i -nif = -Am u V 


4 AflUail ^jl ‘ 4 AjiLm Ey b ' 7 ~ j aJI^JI d A ^3 4 Ey b — AtflC 2 A351*ll (J.o**nni ^jl " Aja^^La 

aJLlu LojIa dill j La Am 


2 


AiUall \ E c l \ 

f sljjl ^LSjaJI yiLll ; E c2 
(X (J n*uu>l' 4 j£ jaJl ASllall : E C 3 + E’c3 
m u c 2 + E ci + ™ p c 2 + E c 2 = E c 3 + £' c3 + 2 m„ e c 2 : ^ *5UJ' ^ 

( E c 3 + is' c3 ) = m £f c 2 + m p c 1 + E cl — 2 m He c 2 ‘ jM ^ ^ j <» j2ylll «'jj ji jjj*j ‘-y^- ‘ E C 2 = 0 

E cl =600keV=6xl0 5 eV = 0,6MeV 
(E c3 +E' c3 ) = (m Li +m p -2m He ) c 2 + E cl = (7, 01435 + 1, 00728-2x4, 0015)x931, 5 + 0,6 = 17, 95M?F 

28 

^N+ 2 He^ l lO+{p -1 


14, 
7 J 


: ‘ Am = mj- - m i - 2 

Am = m 0 + m p —m N -m He =16, 9947 + 1,00866-1 3, 9992- 4, 0015 = 2,66x1 0 _3 w 
AiUall 131 Ul . V AXa^JI A^Ua i A ]| A^Lla 131 j A^Uall ^isu — 3 

; t&JlaJ t <aUa ClJjaX ^1 

E x = is cl + m N c 2 + E c2 + m He c 2 : ‘ AiUa ; Ei 

E 2 = E c3 + m 0 c 2 + E c4 + m p c 2 : Au*. ‘ ^-4= : E 2 

E i ~ E \ = £ c3 + w 0 c 2 + £ c4 + m^c 2 - £ cl - m w c 2 - E c2 - m He c 2 j* Ua*1\ *aL >3lt 
E 2 ~ E i = { E c4 + E c3 ) — [E c 2 + E cl ^+ (m Q +m p ^ — ( y m N + m He ) c = Aii c + 2, 66x1 0 x931, 5 

AE C =-2,66xl0“ 3 x931,5 = -2,47MeF : U«JI 4ilL Jv E 2 -E l = Oj^j 

^ jj£I gj| jill <SjS jV 6 £&j! jill Jil \ j ( <aUa oc ^ 55 Uall dJ^li Jc.Uj 3 I 13 a ^ — 4 

. Am > 0 ‘ 

29 

ll O ^ + 0 e+ 15 N 



3 


A E 2 = 


H _J AjudUU d 


u AilLlI i_$\ i (7n + 8 p+l e + ) J! (8 p + 7 n) 6 < JliijiU 5iUa]l ^ ; A E 2 s-^a. - 4 

\p — > q 1 n + + x e : <J! 

(lm p +%m n + m e ^-{Sm p +7m n ^ x c 2 =(m n +m e -m p ^jc 2 
A E 2 = [1, 008665 + 0, 000548 - 1, 007276] x93 1, 5 = 1, 8 MeV 

; A E ^'4jlu)l - 5 

A£ = A£ , 3+A£’ 1 +A£' 2 =-115,5 + lll,9 + l ,8 = -l, 8 MeF * AE 3 =AE-AE X -AE 2 

30 lWJ ^ 1 

E . 

j4 J - ^jlc. (JJAluI - \ 

A 

4_L*_1_iA 4jjjl IjlA ^lc« A_J^jVi 

E E > 

~ x Jd^> ] jaluuJl c!l)^ x Af 1 A_gjLaui] Ja^£ t — — L-DjI^a]! ^lc« (Ja-G \ Aia^^La 

A A 

jilua^ Qjl jJ ^ ^uuiaJl UJ^ du^kJ t ^yLL A ^)^2a-< 4 (-j J-^ AljlS Ajudjl Vi*! A-ljAx^Q JjLui 

A A _ ^Jajail A Jaflj e_J^)ij| Ai^J ^£^<4 UJ^ Ld^JC. 

Mi . Mi ^ o-As Mo y* ojfci 

^JUlbj 4 ^fLl a^ 1£ A^Ua (J^h ^ k^Vl (_]£ 

lg_lij U Aj^jVI jljilujl (jjlSLi (JjIwjI ^Ku - 
8 ]VIcV (j^\ Aj^jVI (J£ (jAJ A Jajai jIaII Aj^ (J£J AisUa - 

1 Aj^jVi £SJ (jjl | A_i]l!i]| AJuj^alL U Jud ^'^ — 2 

yr^ 4 Jc- j 4 1 Uai^s ^3 jljiiuiVI (^Jlj ^ %Be ‘ 3 L Z ‘ 2^ e ‘ 2 ^ e ^ ^ 

. 6,46 MeV « 5,33 MeV * 7,07 MeV « 2,56 MeV J*. l^k cjJZji JS1 l^jlt m, ^ 

F F 

. — < SMeV d ‘ >-SMe V 

v 4 ' ^ 

. jl j3luiVl J jl j&iutV) oyl J jIj&LjiVI ijlia jA I JA UflJ^St (jj| 


Mn 



4 


: JSl JajJI ejlalL - 3 


E, _ (4x1,00728 + 6x1,00866-1 0,0 1 133)x93 1,5 
~A~ 10 

E, _ (3x 1, 00728 + 3x1, 00866- 6, 01347)x 93 1,5 


= 6,49 Me V 


10 


= 5,33 MeV 


A 6 

E, _ (82x1, 00728 + 1 26x 1, 00866-207, 93 162)x93 1,5 
~A~ 208 

E, _ (28x 1,00728 + 32x1,00866 -59,91 547)x 93 1,5 


Be 


tLi 


= 7,86 Me V 


208 

82 


Pb 


A 60 

E, _ (92x1, 00728 + 146x1, 00866-23 8, 000 18)x 93 1,5 
~A~ 238 


= 8,78 MeV 


60 

28 


Ni 


Li 


Be 


U 


= 7,57 MeV 


Pb Ni 


238 

92 


U 


-4 


ji jsu 


31 


235rr_ , 1 . 1 39 t . 94 v , 2 1 

92 (7+ 0 «-> 53 I + 39 Y + 3 0 n 

Ejib = {m i - nij ) c 2 : ^S-LSI — 1 


m t =234, 99332 + 1, 00866 = 236, 00 198m 
m f =138,897 + 93,890 14 + 3x1,00866 = 235,8 13 12m 

E lib =(236,00198-23 5,81 3 12)x93 1,5 = 17 5, S MeV 

: JJ. -H I Jeiaii - 2 

(ji ejU jjj jjll jlLaU clu^. t chljjjjjj 3 ji ujY + 2 SjIc. i <■ i +J_jji +L=I jj ^ jjjl jjJI si _jj c_a3a .lie. 

. l iUU i^lij Jc.Uj 1I ^tijqLj 111 C A-iL^xll I^£a (Jjb^al jJJj ! lUj^J 6 ^ .Jjjl^jjjll Aj^jl 

15 % ^ . £^l ^illj (* J^jl^J^I Ls laxJ Aj^ ^ a A_i£^)^ AiiUa (J£juj AiUall 35 % <^-llj-^ — 3 

^Ajc-latjuj] Aiilla^ A j^nloLiaLa A^Ua (J£jui ^Ac- AiUall 

N = N a — = 6,023xl 0 23 xi^ = 2,56xl0 24 : f j+l jjJI <> 1 kg ^ ^ - 4 


M 


235 


I 1 kg qa SjjJ**-all AJsllall 


E lib = E lib xN = 2,56x1 0 24 xl75,8 = 4,5xl 0 ZO Me F=7,21xl0 1J / = 72xl 0°MJ 

IMJ = \0 6 J j lMeF = l,602xl0“ 13 / : uV 
; sjc-Ulb) Ujja jc. ^ 72 x 10 6 MJ AaUaSI JUlbj < 42 MJ 1 kg : ^jl^bl JjjlJl - 5 


\26 


03 


m = ■ 


7 2x10° 
42 


= l,71xl0 6 &g= 1771 f 


5 


32 


\H+\H^$He+ In 

E Ub =(m i -m f y i =(2,0136 + 3, 0155-4, 0015-1, 00866)x931, 5 = 17, 64MeV : Sj>-]USUJI - l 

AslJa j ^ AiilJa (J£juj ^ Ac- <aUall ^Jaj — 2 

i(]H + \h\ = 2,0136xl,66xl0 -27 + 3,0155xl0 -27 = 8,35xl0 _27 £g -3 

; ^niaJ b^yjXjjct 




E = 


17,64 

8,35 


8,35xl0 _27 £g — > HMMeV 
l kg -> E 

xlO 27 =2,1 lxl0 27 MeF = 2,1 lxlO 27 xl,602xl0 -13 = 3,38x1 0 14 / = 3,38xl0 8 M7 : 


Ug -> 42 MJ 

m -» 3,38x10 8 M7 

8,38x10" 


m = - 


42 


; J jjSJ! - 4 

= 2xl0 7 £g= 20000? : 


AiiyiuU 72 x 10 6 MJ 235 C> 1 kg t> J jll JI>JI ^ 31 ^ Ujij -5 

. cAA' t> 5 A' Wj ‘ 3,4x 10 8 M/ c^ 51 ( 2 77 + 2 H^j W 1 kg Cf- 4* 

La ij^£> ^UajudjVl AsUall (j-a ^LaAjVl AsUall 

33 

f(|//e) = 3, 01493 m 






E, _ (2x 1,00728 + 1x1, 00866-3, 01493)x93 1,5 
~A~ 3 

E, _ (2x 1, 00728 + 2x 1,00866 -4, 00 15)x 93 1,5 


= 2,57 MeV 


= 7,07 MeV 


We 


,He 


A 4 

(j^ jjSi (Jjbll <luullj 4j_jj (J£l JabjjVI AiUa (jV 3 f Jj'jC " L>* tjtjiiujl jjSi 4 " 

; (jc. ^ jLa. (JJj 

. \He l> ' AM jM \He W cA- A- 1 ^He ■— iUjjI ^c. j Mliill di K5Vi' l ( \He ) a ■— lU^jl 

3 tfe + We -> We + 2 \H : gfoll J^lisll aIsU- - 2 
E lib =(m i -m f )c 2 =( 2 x 3, 0 1493 - 4, 00 1 5 - 2 x 1, 00728) x 93 1, 5 = 12, 85 MeF : s. j>4' ^1 - 3 

1 r\^ 

N = N a x — = 6,023xl0 23 x = 2xl0 29 : 3 t> 1 1 JhW' 

M 3 


6 


2x1 0 29 

E' lib = — - — x 12,85 » l,3xl0 30 MeF : ^ 1 t <> AiLUl - 4 

. Sjja^l 1 Ailkll gri » \.IM\ ^211 Ailkll ^Iklb j^LJI 

34 

Ih+Ih ^ 2 He + o n 

E lib =(m i -m f )c 1 =(2,0136 + 3, 0155-4, 0015-1, 00866)x931, 5 = 17, 64MeV : Sj>-lUSUJI -1 

f jjIm " j (J£jaLii <3Uall 17,64 MeV - 2 

= 4, 0015x1, 66 xlO -24 = 6,64x10 24 g 4^ 

6,64xl0“ 24 g -> 17,64MeF 

1 g 


F' 

c lib 


E \ ib = ^ 1X ^ 64 24 = 2, 65 x 1 0 24 Me V 


4_Lo < 


6,64x10“ 

£ = /%= 3,9x1 0 26 xl = 3,9xl0 26 J : ^ *SUJI - 3 

27 2 Q y 1 f) 26 

m = — = — — — = 4, 3 x 1 0 9 &g '— +*■ ‘ m 4±i£ 4JLLJI b:ia 

c 2 9xl0 16 

m = 4,3x1 0 9 kg U j^5 SJjS (jaA^SI jmS (Is) 4jjIj J5U. —4 
4,6x1 0 9 x365x24x3600 = 1,45x1 0 17 ^ 
m' = 1,45x1 0 17 x 4, 3x1 0 9 = 6,23x1 0 26 kg 


-5 


x = 


2xl0 3 °£g -> 100% 

6,23x1 0 26 &g -+ x 

6,23x1 0 26 xl 00 


235 j 
92 ( 


, ft =0,03% J&ij 
2x1 0 30 

35 lWJ^ 1 

>C/ + ftfi — ^ S i~ + ^Xe + y qH - 1 

236 = 94 + 139 + j => 7 = 3 
92 = x + 54 => x = 38 

: AiUaJi - 2 

E lib =(m i -m f )c 1 = (234, 99345 + 1, 00866 - 93, 8945 1 - 1 3 8, 889 1 7 - 3 x 1, 00866) x 93 1, 5 = 1 79 Me V 
A m \l V 235 f AjjoUJ 238 4_iiC. AsJ 4 (jA La^lic. — 3 

. 0,7% 

a ijjt \i 235 Ajjuaj ^ 


L 


7 


4-luulL 5% 235 Ajjaij (jL^ajj ^aJJ t (JL^-a]| ILk ALojUjoiaII y£^£^a]| 4 iajujl jJ (. - ^aJJ 

(Ajj^ill 4 _^JjujV 1 <c»l y£^)£jul*Jl (Jt y/A\ Ajjudillj 90% *Ujou]| (Jj^aj j c ^aLuoII (J\ *\aW 

<ljij La c > u>a 4_ij|jjyi Cj^Ic-ILJI ^ LlLi. L?> vW j La La 


111 = - 


1x3,7 

100 


= 0,037g : fjii\ jj21 qa l g yi 235 


0 037 

TV = 6,0 2 3x1 0 23 x— = 9,5x1 0 19 : ^1^^235 ju^t W ^ 


235 


E\ ih =9,5x10 19 x179 = 17x10 21 Me V ^ ^LUl 


£ = j p;=900xl0 b x365x24x3600 = 2,8xl0 1 V : Lj>- -b** J\ AiUJl - 4 
w= 27x10 x3 > 7 =1Q 6 . <> (27 rt o^ 27 235 j^l 9^^ 

100 v / - 


1 Q° 

N = 6,023xl0 23 — — = 2,5x1 0 27 : ^ ^ 

235 

: (235 o-l tJ) s n^>-v ^\\ (a (j-a 27 t ^^-g-Lual ^ja ^\\ A^Uall L-boiaJ 
E' = 2,56x1 0 27 xl 79 = 4,5 8xl0 29 MeF = 7,34x1 0 16 J 

n = — = 2,8x10 — = 0 38- S jja-ll Aiiyi J *b j$£ Jl aT^JI Ailkll SojouII ja j*1I 

E' 7,34x1 0 16 ’ 


38% j* 

36 

A W kl\W ialiaJlj CjLjjKjill JaliaJl \ LaA yjLjjlill — J 

jjj j^>21 4 w xu\ <UjLua 4 _jjL^)^£ a w Art j (0,000548 u) ujj^V^ (jjlajjJI — 2 

■ <Jj>> J) uAjJ^ Ujk. JJ^ 
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( \H + \H — > \H + j e j x 2 
( 2 //+ 1 1 //^ 2 3 //e)x2 
\He + iHe -> *He + 2 ,77 


(jjjl jj yjgjWi' 2 (J ijVl <LL-a1I LjjjJs j t jj 4j3L3I <!jLla3I { ji l>* <jajI 2 ^ ^^L-aII LjjjJs 

2 (js^ U^] 6 ^a yi y)V 6 ^77 (j-a 

4\H^>*He + 2\e : SjjJI ^ ysil iL. ^a^.11 , W ifl yj^o j > jj C1 jV^Lla]| j - 


E lib =(m i -m f )c 1 ={ 4x1, 0073 - 4, 00 1 5 - 2 x 0, 000548) x 93 1 , 5 = 24, 8 MeV gIa y^i AiUall - 


-4 


l lC+\H -» 13 iV 

13 iV -> 13 C+ ,e 

l3 C+ '// -> X *N 

'jN+ \H -> ' 8 5 0 

' 8 5 0 -> l 7 5 A^+ ( | , e 

' 7 5 A^+ '// -> x lC+ A 2 He 

4 \H -> t \He + 2 °e : SjjJll *31*11 i v Q li jki La£ LljV-k*-2t e^A ^ ' ^L_J 

( Bethe - von Weizsacker ) &jj2l o:a 
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